Effect of droplet vitrification on development competence, actin cytoskeletal integrity and gene expression in in vitro cultured mouse embryos.
The effect of modified droplet vitrification was assessed on cellular actin filament organization, apoptosis related gene expression and development competence in mouse embryos cultured in vitro. Mouse zygotes, 2-cell embryos and morulae were vitrified in ethylene glycol (VS-1) and ethylene glycol plus DMSO (VS-2) and thawed by directly placing the vitrified drop into 0.3M sucrose solution at 37 degrees C. High recovery (93-99%) of morphologically normal embryos was evident following vitrification and thawing. No detectable actin filament disruption was observed in the embryos at any development stage following vitrification and thawing and/or in vitro culture. The expression pattern of Bax, Bcl2 and p53 genes was altered (P<0.05) in vitrified zygotes and 2-cell embryos, but not in morulae. Although a large proportion of the vitrified zygotes (59.5+/-4.4% in VS-1 and 57.9+/-4.5% in VS-2; mean+/-S.E.M.) and 2-cell embryos (63.1+/-4.4% in VS-1 and 59.2+/-4.3% in VS-2) developed into blastocysts, development of control embryos (70.2+/-5.0% of zygotes and 75.5+/-4.4% of 2-cell embryos) into blastocysts was higher (P<0.05). In contrast, development of the control and vitrified morulae into blastocysts (more than 85%) was similar. We concluded that the modified droplet vitrification procedure supported better survival of morula stage compared to zygotes and 2-cell mouse embryos.